Appendix A. Instrument capabilities for measuring
land-surface displacement

DATA
COLLECTION
CHARACTER-
ISTICS
SENSITIVITY CALIBRATION EASE/COST EASE/COST EASE/COST cosT
INSTRUMENT REMOTE LE"TER POWER F
INSTRUMENT AVAILABILITY | CHARACTERISTICS R EB"SCIED‘ RANGE ACCURACY ENY IRONMENT MAINTENANCE INSTALLATION OPERATION REQUIREMENTS OATA REDUCTION INSTRUMENT
DIRECT | AREA
SteeT tape TufkTn; Portable, rugged, | Divect | Ves t t0.01 ft | Temperature; wind; | periodically Instal) 2 tapenen plus None Simple 700 ft: $30 to
(structure ang Chesterman; | Tong life usually; tension clean, oil, and | reference 1 man to set $300
surface strain, verre available calibrate points stakes; use
surface and & Esser in 3 to against with tension-
structure crack 300 ft standard tape ing device,
movement ) Tengths taping pins,
plumbbob
Invar tape Keutfel Portable, prone Direct Yes S0 ft to | £0.005 ft Wind; tension Clean As above 2 tapemen; use None Simple 100 ft: $300
(structure and L Esser to breaking 100 £t periodically with tension 150 ft: 3400
surface strain, frames and
surface and weights; for
structure crack high accuracy
movement ) repeat readings
with 3 tapes
Precision Jeve) Jenoptik; Portable, rugged, | Direct | Yes | Maximum |[+0,002 ft wind; bright Check Install 1 instrument None Stmple; need Level: $850
(automatic or Kern; long Tife change to $0.005 sunlight telescope reference man; T rod man 1 engineer; may to $1500;
tilting with wild; in ft over alignment points and use computer rod: $700
optical micro- teitz; elevation | mile annually bench marks to reduce large
meter) with Zetss between | circuit volume of data
invar rod sights
(structure and ‘g";"’}
surface settle- Mg
ment; with tape sight
or tape extenso- Tength
meter for ground greater
Ht) than 7 ft
and less
than
150 ft
Precision theo- Kern; As above Direct No 1 sec Tenperature; wind; | As above Install 1 surveyor; None As above; Precision
dolite with tape wild; instrument | vibration; direct reference and 1 rod man computer Theodolite:
for baseline Jenopt ik; read to 0.2 | sun; temperature points and 1f targets not programs 0 to
(triangulation} Leitz sec by sensit:v‘lty 3 instrument | fixed; 2 men readily $9000
angle minimal with stations needed for availab
{surface and regetition: | invar tape taping of ¢
structure settle- 1:20.000 to basel ines
nt and strain) 150°000: ¢
me 1:50,000; between
best instrument
positional piers
accuracy
0,001 in
0,005 ft
Optical elec- First Portable; retro- Direct Yes- | 20,000 10.02 to T rature and Calibrat. 1 :
tronic distance deve loped reflectors may rod ft 0.2 ft p:'!’;:ul"! along tine a;ains: §0 v{x::lnce ;ﬁ:rrﬁﬂorer ::ttz:ge:gle 3:3:?.‘.54 Typical EDH:
measurement H | be portable or man plus of sight; smog can | meter invar points if retro- 1 day’s work ( automatic; Mekometer 3000:
device (EOM) AGA; fixed to only 1:25,000 disrupt readings; | tape every reflectors a few provide $34,000;
{use with theo- Kern reference point 0 may be used day or two years partable or only phase reflectors
dolite {f not ¥i650,000 | night adjustable; shift and $0.50 to 3410
built-in) Mekometer Tower cost per survey(lzrtmst
: mile of trav- convert to
[gtracture e, 207560
ft plus conventional
1:1,000,000 methods
(as good as
tavar)
Infrared EDM Wild; AGA; | As above Direct | Yes- | 1000 to | Typically | Temperature and As above As above As above Rechargeable | Distance usually | Reflectors:
(use with theo- Kern; rod | 16,000 0.02 ft pressure; less battery for | automatic; most $0.50 to $260
dolite if not Keuffel man g ft plus sensitive than 1 day's work | have automatic each; EDM:
buitt-in) L Esser; only { minimum; | 1:100,000 other EOM's; can correction for $3000 to $7000
Zeiss; 1ft te use day or night temperature and without
(structure and WP, 1:300,000; and in bright pressure theodolite;
surface strain Precision; Telluro- sun Tellurometer
and settlement) Cubic meter A 100.
Corpi A 100;
Telluro- 0.002 +t
meter over
300 £t
Infrared EOM As above As above Direct No As above | As above As above As above Inctall 1 surveyor As above As above; As above
(3-0 trilatera- reference reduce
7 points and distances to
fnstrument EDM to
(structure and statfons coordinates
surface settle.
ment and strain}
Laser EDM Developed As above Direct | Yes- | 5000 to |20.01 to Temerature and As above As above 1 surve
yor Lower power Distance auto-
(structure and late rod } 20,000 0.08 ft pressure; smog; and 1 rod consumption | matic
surface strain) 1960°s; man | ft and dust; fog; afr man than other
AGA only 1:1,000,000;| turbulence; g:
0.015 sensitive to
over vibration Techargeste
19 mides Yday'd work
EDM tachymeter :f:dimm Portable m_::ct v::» ':g(l&xt)u .tlaz ft Temperature; As above Install 1 surveyor Rechargeable | Automatic data $18,000;
(distance, modes portable | man | o' §iT5000,000 | ibration Peference o Lrod frgiery for | reduction; $10,000" (01-35
angles, :1,000, B points; man, 1f 1 day's n
horizontal 790 and reflec- | only to .02 ft | dust fnstall Targets operation | mawetyor onay Tt te):
o] o tors Tus instrument not fixed horizontal or “reflectors
elevation 15 Remote 5:1,000,000 stations vertical angle $0.50 to
automatically with if used ta get horizontal | $260 each
computed) 1 xed distance and
(structure and reflec- elevation (01-35
surface settle- tors only)
ment. and
strain)
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